INTRODUCTION
In order to learn more of the mechanism of eggshell formation by the domestic fowl and to discover factors possibly causing poor quality eggshells in modern light hybrid breeds of hen, we have studied calcium metabolism in individual hens by techniques of single or double labelling with radioisotopes in 24 -hour blood sampling experiments. VVe set out to determine how the large demand for calcium is met at the precise time of shell calcification and to determine the contribution of the skeleton in relation to the times of ovulation, oviposition and feeding.
EXPERIMENTAL
The birds used were Shaver Starcross 288 hybrid fed on a normal complete layers ration containing 3 p. 100 calcium (Ca) and a few Warren SSL hybrids that had 2 p. 100 Ca diet.
The main experiments consisted of blood sampling at regular intervals during 20 hours (or longer), including the period of calcification of an eggshell, to determine the changes in specific radioactivity of the isotopes of calcium that were used. A different bird was used for each experiment and at the conclusion of each the bird was killed so that its skeleton could be analyzed.
METHODS
The methods of using the isotopes were as follows : i) 45 CaC' 2 was administered to birds as an intraperitoneal injection of very high specific radioactivity (SRA) (approximately 10 !.Ci/birdJday in i ml of M/ioo CaC' 2 ) for two weeks (BROWN and M C C RACKEN , i 9 6g). This method, as against that of putting the radioisotope in the daily ration for the same period was preferred only for its greater convenience and safety, avoiding the possibility of spillage from food troughs and scattering by the bird. During this period, the hens remained with the rest of the flock. 2 ) °5 CaC1 = or &dquo;CaCl z at a very high specific radio-activity in a small volume of physiological l saline was infused into the right brachial vein of the bird at a known constant rate during the whole of a blood-sampling experiment.
3 ) Using 45 Ca for injections and &dquo;Ca for the infusion solution, birds could be injected for a fortnight and then infused with the &dquo;Ca during a blood sampling experiment. 4 ) 4'Ca or &dquo;Ca was mixed into the diet. It was given to several birds in the evening so that they only had radioactive calcium while calcifying an eggshell and they were killed the following day before the egg was laid.
For the main experiment the catheterisation technique of HILL ( 19 6 5 ) was used to insert catheters into the brachial vein and artery with only a local anaesthetic.
The operation (see fig. I ) was either done a few days before the proposed day of the sampling experiment, allowing time for the bird to become used to the wing catheters, or else it was done on the day of the experiment itself at a time when the egg to be laid the following day would already be an hour or so in the oviduct. Once the egg had started on its passage through the oviduct, the stress of the operation and the overnight experiment rarely disturbed the normal passage of the egg to the uterus or its calcification.
The bird was placed in a small cage, and in early experiments inside a respiration chamber (for measurement of CO 2 or 14 C0 2 ) and the ends of the catheters brought out through an aperture in the side wall. To protect the catheters from the bird and prevent her seeing the blood samples withdrawn, the catheters were threaded through a thicker double lumen sheath tube. (see fig. 2 ).
For infusion experiments, the infusion pump was attached to the venous catheter. At intervals, 2 ml blood samples were withdrawn from the arterial catheter. Total plasma calcium and specific radioactivity (SRA) of &dquo;Ca and for 45Ca were measured in plasma calcium.
The SRA 47 Ca and' S Ca was measured in the eggshell produced and in samples of cortical and medullary bone of the femur and tibia which were removed from the bird when she was killed at the end of the experiment. The La mobilisation du calcium squelettique augmente durant la calcification et son entrée dans le pool calcique varie indépendamment de celle du calcium total. Il n'y a aucune loi reliant la mobilisation maximale du calcium squelettique à l'heure du repas ou de l'oviposition mais la variation est très faible durant la calcification de la coquille.
Il y a une légère entrée de calcium plasmatique dans l'os médullaire durant la calcification de la coquille.
